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DETAILED ACTION 

The Art Unit location of your application in the USPTO has changed. To aid in 
correlating any papers for this application, all further correspondence regarding this 
application should be directed to Art Unit 2617. 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on May 18, 

2006 has been entered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth In section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 1-4, 6, 1 1-14, 16, 21 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lindoff et al (US006700882B1 ) in view of Hook et al 
(US006473506B1). 

Regarding claim 1, Lindoff et al discloses a system where a first mobile station is 
connected to a base station in a particular cell in a TDMA system. The uplink from the 
MS A to the BS takes place on a carrier frequency f1 and can carry uplink data DO(UL) 
and the training sequence TS A (see column 3, lines 1-21), which reads on the claimed 
"method for transmitting information in a communication system comprising at least a 
mobile communication network in which information is transferred from one or more 
transmitting devices to one or more receiving devices at least one training sequence is 
used in the information transfer". Lindoff et al further discloses that in one embodiment, 
the MS A may have two antennas 230 and 730 for transmitting signals to the BS, which 
also may have two antennas 210 and 220 (see figure 9 and column 8, lines 24-33), 
which reads on the claimed "signals transmitted through at least two antennas are 
received in the receiving device". Lindoff et al also discloses that the MS may use the 
same training sequence TS A transmitted from both antennas (see figure 9). In this 
embodiment, however, Lindoff et al fails to expressly disclose in this embodiment that 
the same training sequence is transmitted with a different phase. 

Lindoff et al also discloses in another embodiment uplink sequences are 
transmitted with different phase-offsets, so a first information sequence has a phi(O) and 
a second information sequence has a different phase offset phi(1) (see column 6, lines 
16-34 and figure 5B). 
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It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify the first discussed embodiment with the second discussed 
embodiment so that the MS with two different antennas transmits the same training 
sequence but with different phases in order to best take advantage of the benefits of the 
invention, such as increased spectrum efficiency (see column 2, lines 16-17). Also, the 
combining of various embodiments in full or in part is suggested by Lindoff et al (see 
column 8, lines 50-64). Lindoff et al fail to disclose a phase of the training sequence is 
changed by cyclically transferring the training sequence. 

In a similar field of endeavor, Hook et al disclose rotating the phase of a training 
sequence (see column 4, lines 16-35). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify Lindoff et al with Hook et al to include the above rotating the 
phase of the training sequence in order to efficiently transfer types of information as 
suggested by Hook et al (see column 4, lines 16-35). 

Regarding claim 2, the combination of Lindoff et al and Hook et al discloses that 
different information may be transmitted from two different antennas (see Lindoff et al 
column 8, lines 24-33 and figure 8B), which reads on the claimed "the transferred 
information is divided to be transmitted through at least two antennas to the receiving 
device". The receiving section at the mobile station receives a signal and converts it to 
a baseband signal as is known in the art. The baseband signal is fed from the block 
404 to a synchronization unit 406 that correlates the received sequence with the known 
training sequences (TS A and TS B) in order to find a synchronization position, which is 
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used with the received burst to estimate the radio channels for the signals (see Lindoff 
et al figure 4 and column 4, lines 17-50). Lindoff et al then discloses that the receiver 
structure in the BS (which would be used in the uplink from MS to BS) is similar to the 
structure in the MS with the exception that the BS has an antenna array (see Lindoff et 
al column 5, lines 44-49), which reads on the claimed "in the receiving device, an 
examination is performed for the transmitted information using signals transmitted 
through different antennas". 

Regarding claim 3, the combination of Lindoff et al and Hook et al discloses that 
the transmitting device is a mobile station MS (see Lindoff et al figure 9), which reads on 
the claimed "network element", and the receiving device is a base station BS (see 
Lindoff et al figure 9), which reads on the claimed "wireless communication device". 

Regarding claim 4, the combination of Lindoff et al and Hook et al discloses that 
different signals may be transmitted through different antennas (see Lindoff et al figure 
8B), and describes the differentiation of signals at the mobile station (see Lindoff et al 
column 4, line 43 - column 5, line 6), then explains that the receiving at the base station 
is the same as that at the mobile station (see Lindoff et al column 5, lines 44-49). 

Regarding claim 6, the combination of Lindoff et al and Hook et al discloses that 
the system is a TDMA system and that the training sequence TS A is transmitted in 
each burst for synchronization and radio channel estimation purpose (see Lindoff et al 
column 3, lines 1-22), which reads on the claimed "the information is transmitted in data 
frames, which are supplemented with said training sequence". 
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Regarding claim 11, Lindoff et a! discloses a system where a first mobile station 
is connected to a base station in a particular cell in a TDMA system. The uplink from 
the MS A to the BS takes place on a carrier frequency f 1 and can can7 uplink data 
DO(UL) and the training sequence TS A (see column 3, lines 1-21), which reads on the 
claimed "communication system comprising at least one transmitting device, at least on 
receiving device, means for transmitting information from the transmitting device to at 
least one receiving device, in which transmission at least one training sequence is 
used". Lindoff et al further discloses that in one embodiment, the MS A may have two 
antennas 230 and 730 for transmitting signals to the BS, which also may have two 
antennas 210 and 220 (see figure 9 and column 8, lines 24-33), which reads on the 
claimed "the receiving device comprises means for the reception of the signal 
transmitted through said at least two antennas". Lindoff et al discloses that the system 
is TDMA and that the training sequence is included in each burst (see column 3, lines 1- 
21 ), so the information is transmitted in data frames as claimed. Lindoff et al also 
discloses that the MS may use the same training sequence TS A transmitted from both 
antennas (see figure 9). In this embodiment, however, Lindoff et al fails to expressly 
disclose in this particular embodiment that the same training sequence is transmitted 
with a different phase. 

Lindoff et al also discloses in another embodiment uplink sequences are 
transmitted with different phase-offsets, so a first information sequence has a phi(O) and 
a second information sequence has a different phase offset phi(1) (see column 6, lines 
16-34 and figure 5B). 
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It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify the first discussed embodiment with the secx)nd discussed 
embodiment so that the MS with two different antennas transmits the same training 
sequence but with different phases in order to best take advantage of the benefits of the 
invention, such as increased spectrum efficiency (see column 2, lines 16-17). Also, the 
combining of various embodiments in full or in part is suggested by Lindoff et a! (see 
column 8, lines 50-64). Lindoff et al fail to disclose a phase of the training sequence is 
changed by cyclically transferring the training sequence. 

In a similar field of endeavor, Hook et al disclose rotating the phase of a training 
sequence (see column 4, lines 16-35). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify Lindoff et al with Hook et al to include the above rotating the 
phase of the training sequence in order to efficiently transfer types of information as 
suggested by Hook et al (see column 4, lines 16-35). 

Regarding claim 12, the combination of Lindoff et al and Hook et al discloses 
that different information may be transmitted from two different antennas (see Lindoff et 
al column 8, lines 24-33 and figure 8B), which reads on the claimed "the information to 
be transferred is divided to be transmitted through at least two antennas to the receiving 
device". The receiving section at the mobile station receives a signal and converts it to 
a baseband signal as is known in the art. The baseband signal is fed from the block 
404 to a synchronization unit 406 that correlates the received sequence with the known 
training sequences (TS A and TS B) in order to find a synchronization position, which is 
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used with the received burst to estimate the radio channels for the signals (see Lindoff 
et al figure 4 and column 4, lines 17-50). Lindoff et al then discloses that the receiver 
structure in the BS (which would be used in the uplink from MS to BS) is similar to the 
structure in the MS with the exception that the BS has an antenna array (see Lindoff et 
al column 5, lines 44-49), which reads on the claimed "the receiving device comprises 
means for examining the transmitted information using signals transmitted through 
different antennas". 

Regarding claim 13, the combination of Lindoff et al and Hook et al discloses 
that the transmitting device is a mobile station MS (see Lindoff et al figure 9), which 
reads on the claimed "network element", and the receiving device is a base station BS 
(see Lindoff et al figure 9), which reads on the claimed "wireless communication 
device". 

Regarding claim 14, the combination of Lindoff et al and Hook et al discloses 
that different signals may be transmitted through different antennas (see Lindoff et al 
figure 8B), and describes the differentiation of signals at the mobile station (see Lindoff 
et al column 4, line 43 - column 5, line 6), then explains that the receiving at the base 
station is the same as that at the mobile station (see Lindoff et al column 5, lines 44-49). 

Regarding claim 16, the combination of Lindoff et al and Hook et al discloses 
that the system is a TDMA system and that the training sequence TS A is transmitted in 
each burst for synchronization and radio channel estimation purpose (see Lindoff et al 
column 3, lines 1-22), which reads on the claimed "means for transmission of 
information in data frames, which are supplemented with said training sequence". 
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Regarding claim 21, Lindoff et al discloses a system where a first mobile station 
is connected to a base station in a particular cell in a TDMA system. The uplink from 
the MS A to the BS takes place on a carrier frequency f1 and can carry uplink data 
DO(UL) and the training sequence TS A (see column 3, lines 1-21), which reads on the 
claimed "network element to be used in a communication system, comprising means for 
transmitting information from the network element to a wireless device, in which the 
transmission uses at least one training sequence". Lindoff et al further discloses that in 
one embodiment, the MS A may have two antennas 230 and 730 for transmitting 
signals to the BS, which also may have two antennas 210 and 220 (see figure 9 and 
column 8, lines 24-33), which reads on the claimed "network information is transmitted 
with at least two antennas". Lindoff et al discloses that the system is TDMA and that the 
training sequence is included in each burst (see column 3, lines 1-21), so the 
information is transmitted in data frames as claimed. Lindoff et al also discloses that the 
MS may use the same training sequence TS A transmitted from both antennas (see 
figure 9). In this embodiment, however, Lindoff et al fails to expressly disclose in this 
particular embodiment that the same training sequence is transmitted with a different 
phase. 

Lindoff et al also discloses in another embodiment uplink sequences are 
transmitted with different phase-offsets, so a first information sequence has a phi(O) and 
a second information sequence has a different phase offset phi(1) (see column 6, lines 
16-34 and figure 5B). 
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It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify the first discussed embodiment with the second discussed 
embodiment so that the MS with two different antennas transmits the same training 
sequence but with different phases in order to best take advantage of the benefits of the 
invention, such as increased spectrum efficiency (see column 2, lines 16-17). Also, the 
combining of various embodiments in full or in part is suggested by Lindoff et al (see 
column 8, lines 50-64). Lindoff et al fail to disclose a phase of the training sequence is 
changed by cyclically transferring the training sequence. 

In a similar field of endeavor, Hook et al disclose rotating the phase of a training 
sequence (see column 4, lines 16-35). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify Lindoff et al with Hook et al to include the above rotating the 
phase of the training sequence in order to efficiently transfer types of information as 
suggested by Hook et al (see column 4, lines 16-35). 

Regarding claim 22, Lindoff et al discloses a system where a first mobile station 
is connected to a base station in a particular cell in a TDMA system. The uplink from 
the MS A to the BS takes place on a carrier frequency f1 and can carry uplink data 
DO(UL) and the training sequence TS A (see column 3, lines 1-21), which reads on the 
claimed "wireless communication device be used in a communication system, 
comprising at least one network element, means for transmitting information from the 
network element to a wireless communication device, in which the transmission uses at 
least one training sequence". Lindoff et al further discloses that in one embodiment, the 
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MS A may have two antennas 230 and 730 for transmitting signals to the BS, which 
also may have two antennas 210 and 220 (see figure 9 and column 8, lines 24-33), 
which reads on the claimed "information is transmitted by using at lest two antennas, 
wherein the wireless communication device comprises means for reception of the signal 
transmitted through said at least two antennas". Lindoff et al discloses that the system 
is TDMA and that the training sequence is included in each burst (see column 3, lines 1- 
21), so the information is transmitted in data frames as claimed. The receiving section 
at the mobile station receives a signal and converts it to a baseband signal as is known 
in the art. The baseband signal is fed from the block 404 to a synchronization unit 406 
that correlates the received sequence with the known training sequences (TS A and TS 
B) in order to find a synchronization position, which is used with the received burst to 
estimate the radio channels for the signals (see figure 4 and column 4, lines 17-50). 
Lindoff et al then discloses that the receiver structure in the BS (which would be used in 
the uplink from MS to BS) is similar to the structure in the MS with the exception that the 
BS has an antenna array (see column 5, lines 44-49), which reads on the claimed "the 
wireless communication device comprises means for performing channel correction on 
the basis of the signal transmitted by at least two different antennas and received by the 
wireless communication device". Lindoff et al also discloses that the MS may use the 
same training sequence TS A transmitted from both antennas (see figure 9). In this 
embodiment, however, Lindoff et al fails to expressly disclose in this particular 
embodiment that the same training sequence is transmitted with a different phase. 
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Lindoff et al also discloses in another embodiment uplink sequences are 
transmitted with different phase-offsets, so a first information sequence has a phi(O) and 
a second information sequence has a different phase offset phi(1 ) (see column 6, lines 
16-34 and figure SB). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify the first discussed embodiment with the second discussed 
embodiment so that the MS with two different antennas transmits the same training 
sequence but with different phases in order to best take advantage of the benefits of the 
invention, such as increased spectrum efficiency (see column 2, lines 16-17). Also, the 
combining of various embodiments in full or in part is suggested by Lindoff et al (see 
column 8, lines 60-64). Lindoff et al fail to disclose a phase of the training sequence is 
changed by cyclically transferring the training sequence. 

In a similar field of endeavor, Hook et al disclose rotating the phase of a training 
sequence (see column 4, lines 16-35). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify Lindoff et al with Hook et al to include the above rotating the 
phase of the training sequence in order to efficiently transfer types of information as 
suggested by Hook et al (see column 4, lines 16-35). 

Claims 7 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lindoff et al in view of Hook et al as applied to claims 1 and 1 1 above, and further in 
view of Guan (US005440347A). 
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Regarding claims 7 and 17, the combination of Lindoff et al and Hook et al fails 
to expressly disclose that the phase shift of training signals is chosen to minimize the 
interference between the training sequences. 

In a similar field of endeavor, Guan discloses a system to minimize interference 
in digital transmissions where a training sequence inverter 20 acts to aperiodically invert 
selected training sequences in order to avoid the periodicity which results in the 
undesired interference, and the inversion of a sequence, in terms of complex 
representation, represents a 180 degree rotation (see column 3, lines 32-40), which 
reads on the claimed invention where the phase shift of the training sequence is defined 
by minimizing the interference between the training sequences. 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify the combination of Lindoff et al and Hook et al with Guan in 
order to avoid as much as possible the problems caused by interference such as 
distortion. 

Claims 5, 9, 10, 15, 19 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lindoff et al in view of Hook et al as applied to claims 1 and 1 1 
above, and further in view of Persson et al (US005577047A). 

Regarding claims 5 and 15, as applied to claims 1 and 11 , the combination of 
Lindoff et al and Hook et al discloses different phases of the same training sequence 
are used in at least two of said wireless communication devices (see Lindoff et al figure 
9 and column 8, lines 24-33 and column 6, lines 16-34 and figure 5B). The combination 
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of Lindoff et al and Hook et al fails to expressly disclose that signals transmitted by at 
least two wireless communication devices are received. 

In a similar field of endeavor. Persson et al discloses a system for providing soft 
handover in a TDMA (see column 4, lines 3-20). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify the combination of Lindoff et al and Hook et al with Persson et al 
to include the above soft handover in the TDMA system in order to take advantage of 
the benefits of soft handover, such as no interruption of traffic whatsoever as disclosed 
by Persson et al (see column 2, lines 25-34). 

Regarding claims 9 and 19, the combination of Lindoff et al and Hook et al fails 
to expressly disclose that the transmitting device, or mobile station, is in connection with 
two or more receiving devices, or base stations, as claimed. 

In a similar field of endeavor, Persson et al discloses a system for providing soft 
handover in a TDMA (see column 4, lines 3-20). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify the combination of Lindoff et al and Hook et al with Persson et al 
to include the above soft handover in the TDMA system in order to take advantage of 
the benefits of soft handover, such as no interruption of traffic whatsoever as disclosed 
by Persson et al (see column 2, lines 25-34). The resultant combination would have a 
mobile station, or transmitter, that may be connected to two base stations, or receivers, 
as claimed. 
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Regarding claims 10 and 20, the combination of Lindoff et al, Hool< et a! and 
Persson et al discloses the same training sequence is used in the mobile station (see 
rejection of claims 1 and 1 1 above). Since it is the same training sequence, it must be 
part of the same training sequence family and reads on the claimed "for one network 
element one of said training sequences is selected at a time". 

Allowable Subject Matter 
Claims 8 and 18 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Response to Arguments 
Applicant's arguments with respect to claims 1-7, 9-17 and 19-22 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bryan J. Fox whose telephone number is (571 ) 272- 
7908. The examiner can normally be reached on Monday through Friday 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Feild can be reached on (571 ) 272-4090. The fax phone number for 
the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




